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Reduction of the Phosphorus Concentration in Natural
Water by Crystallization of Phosphorite
Il . Effect of Reactant Concentration and Other Influencing
Factors on Phosphoirus Reduction

HU Ming-yue HUANG Huai-zeng
National Research Center for Geoanalysis Beijing 100037 China

Abstract It is proved that adding some reactants such as F Ca and phosphorite to solution containing phos-
phorus can markedly reduce the phosphorus contents in the solutions. Based on this fact the dosage of the react-
ants have been optimized for phosphorus reduction. The other factors affecting the phosporus reduction such as
shaking adding of the catalysts and etc. are discussed. And the reaction rate for the precipitate solidification is
also discussed.
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1 P 5 mg/L F NaF F-
1.1 5 mg/L lg
1.1.1 0.074 mm Ca Ca NO, ,- 4H,0 5
pe/L Ca 20 pg/mL 40 pg/mL 70
peg/mL 100 pg/mL 150 pg/mL
10 pg/L CaF P 2
pH 3
SPECTRO CIROS“” EOP
Spectro 2
Table 2 Concentration changes of P I Ca in
120 nm calcium influencing test
P 177.495 nm py/ mg L7
1 pg/L 1 2 3 4 5
P DI 3.524 0.712 0.092 0. 147 0.070
3 D2 4. 866 0.953 0.111 0.092 0.017
D3 7.700 1.897 0.968 0.825 0.315
1400 W D4 5320 0417 0.049  0.067  0.013
12 L/min 1 L/min D5 4.289 0.374 0.076 0.062 0.011
0.75 I/min F D1 4.407 3.552 3.434 3.178 3.243
1.1.2 D2 4.838 3.759 3.567 3.349 3.351
o D3 5.451 3.932 3.693 3.625 3.443
DX 600 Dionex D4 4.956 3.544 3.313 3.065 3.0358
F Cl 1 DS 4716 3.545  3.337 3205 3.177
Ca D1 16.5 16.0 16.8 16.5 14.8
D2 34.3 34.3 36.8 37.0 32.6
! D3 72.5 69.0 68.9 69.1 61.1
Table 1 Operating conditions of ion chromatography D4 71.4 101.5 104.2 106.5 93.7
D5 163.2 171.2 174.1 177.5 157.1
30C Na, CO; — NaHCO;
1.2 mL/min 3 pH
30 A 25 pL
AS 14 14 min Table 3 pH changes of solution in calcium influencing test
pH
1.2
D1 D2 D3 D4 D5
K,HPO,- 3H,0 CaCl, Ca NO ;- 1 7.18 7.04 6.87 6.89 6.79
4H,0 NaF NaCl 2 6.97 6.8 65 654 6.3
0.074 mm 200 18
MQ: ecm  Milli - Q 2 5 FP
1000 mL Ca
2 20 wg/ml, Ca®"
2.1 14.8 pg/mL Ca 150
2.1.1 g/ mL Ca 6 pg/mL
P F Ca’" Ca
Ca PF Ca P Ca
5 D1 D2 D3 D4 40 wg/mL P F
D5 500 mLL P K,HPO,- 3H,0 5 pwg/mL 3.177 ~3.443 pg/mL
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Ca D Ca
2.1.2 Ca’" D4 D5
P Ca
F- PCa F F F 1.0
F 4 ug/mL
El E2 E3 E4 E1 E2 1000 ml. E3 E4 p F
50mL P K,HPO,- 3H,0 P F
5ue/mL Ca  Ca NO, ,- 4H,0 2.1.3
100 pg/mL 2 g/L 0.074 mm F Ca
F  NaF El1 E2 E3 F4 F~ p
1.5 pg/mL 2.5 pg/mL 5.0 pg/mL 10 pg/mL 5 F1 F2 F3 ¥4 F5
P F Ca 5 500mL.  F NaF F 5
4 pH 5 peg/mL Ca  CaCl, Ca 100 pg/mL
P K,HPO,- 3H,0 P 5 pe/mL
4 F1 F2 F3 F4 F5
Table 4  Concentration changes of P Ca F in 10 mg 100 mg 500 mg 2500 mg
fluorine influencing test P 1
py/ mg L7 pH 6
1 2 3 4 5
P El 3751 0405  0.082  0.106  0.023
F2 2.86  0.055  0.049  0.061  0.003 _ g_ 'ﬁ:\{:::»—o-\” —F1
F3 1559 0.046  0.043  0.05  0.007 o4l =—F2
B4 1055 0.045  0.049 0055  0.007 g 5] \ ~ }}:z
Ca El 106 10L.6 1016 106 1016 ‘\i 21 —F5
E2 100.8  98.3 97.6 1007 100.8 < (1)'
F3  107.2 1065 1046 1069  107.2 0 2 4 6 8 10 12 14
E4 1109 110.4  109.4 110.9 FE/K
FOEL 1226 065 0720  0.648  0.583

E2 2.161 1.688 1.690 1.651 1.643
E3 4.131 3.738 3.636 3.709 3.609
E4 8.444 7.568 7.517 7.647 7.623

5 pH
Table 5 pH changes of solution in fluorine influencing test
pH
El E2 E3 E4
6.54 6.77 6.86 6.87
2 6.27 6.56 6.73 6.77
4 F- 1.5 pg/mL P
0.023 pg/mL F 0. 583
pg/mL F 2.5 pg/mL 5.0 pg/mL 10
g/ mL p 14
P 0.003 0.007 0.007 pg/mL F

1.643 3.609 7.623 pg/mL
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1
Fig.1 Concentration changes of phosphorus in

apatite dosage test

6 pH

Table 6 pH changes of solution in apatite dosage test

pH

F1 F2 F3 ¥4 F5
1 7.08 6.92 6.99 7.23 7.31
2 6.99 6.81 6.62 7.12 7.76
3 7.01 6.74 6.45 7.32 7.52
4 6.96 6.68 6.51 7.33 7.72
5 7.05 6.55 6.41 7.39 7.69
6 7.02 6.49 6.46 7.29 7.71

1

Ca F P
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P 5d 0.053 pg/mL 27 h 6
2 123 h 483 h
: 500 mg p P
5 P
P
P P P
D Ca E 2.3
F Ca’* F~
HPO; "~ p
2.2 p
P
2
P P 1000
mlL H P K,HPO,-
P 3H,0 P 5 ng/mL Ca  CaCl,
2000 mL P  K,HPO,- 3H,0 Ca 100 pg/mlL F NaF F 5
p 5 pwg/mL Ca  CaCl, Ca g/ mbL 20 g 2¢g
100 pg/ml ' NaF F 5 wg/mL p 3
4g
Gl G2 6
100 r/min 20 d E i
013711192751 123 243 483 h K 23
P 2 * 7
0Lttty
01 2 3 4 5
~ 3.01 +—Gl R/
E.ﬂ 2.01 e 3
< 1o Fig.3 Concentration changes of phosphorus
& ool . . — in catalytic reaction test
01 3 5 7 9 10
F5/R 3 H
5 p 5 pg/mL
Fig.2 Phosphorus concentration changes in shaking test 0.0504 pg/mL
2 G2 P Gl
P p
| 7
51 h
P 3. 253 pg/mL 0. 0201
g/ mL p 3.253 pg/mL NaF
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2.4 40 pg/mL
P 1.5 wg/mL 2 g/L
P
3~5d
P K,HPO,- 3H,0 P 5
pg/mL Ca  Ca NO, ,- 4H,0 Ca
100 pg/mL F  NaF F 5 pg/mL
2 g/L 0.074 mm 2.2
4
4
3.5 1 . J .
3.04
o sl 2002 25 6 15-17.
o2
E 201 2 :
)
3 1.5
< 104 I 2003
£ 05 48 61-64.
0.0 L— T T T —t 3 N
01 7 19 51 243 483
th I 2003 2 22 -23.
4 .
4 J. 2003 14 11
Fig.4 Concentration changes of phosphorus in 2057 - 2061.
precipitate solidification rate test 5 :
J. 2004 23
A 1 198 -201.
6 Dietfried Donnert Manfred Salecker. Elimination of
p Phosphorus from Municipal and Industrial Waste Water
1hP 3.253 pg/mL J . Water Science and Technology 1999 40 4 -5
0.935 pg/mL 3 h 0.501 pwg/mL 195 -202.
51h P 0.053 pe/ml P 7 M
98.37% 5d P 99.78% 483 pei
’ ¢ ’ ¢ 8 House W A Casey H. Factors Affecting the Coprecipi-
h p 0.0302 pg/mL tation of Inorganic Phosphate with Calcite in Hard
Waters J . Water Research 1986 20 917 —922.
9] PFS — EM
J. 2004
302 7-11.
10 .
I. J. 2005
24 4 249 -253.
3 11 . .
J .2005 15 9 523 -526.
5 pg/mL
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